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(54> A H b a S Xer ,e of a mobile unit in a wireless .oca. area network 
(57> D-.sc.osed in the present invention is 

subnetworks in a wireless local area netvwrkthrt : ^^^[^^ subne tworks, respectively, the 
^ .nternet and assigns a different ^^J^^^^SCo * second subnetwork from a first 
method comprising the steps of: .f the mob.le node moves ^armi y 

subnetwork during communication > f^S^ifSSESSZ access control (MAC) address; acquiring, 
(MAS) of the second subnetwork includes the moW » s meduj ^ 
at a home mobile access server of the ^ ^^^^^^^^s of the home mobile access 
the first message, and then transmitting ; °nd m = sage ^ ^ ^ ^ tQ ^ 

node's data by using the other party's address. 
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with the formal requirements of the Patents Rules 1995 
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APPARATUS AND METHOD FOR SUPPORTING MOBILITY BETWEEN 
SUBNETWORKS OF MOBILE NODE IN WIRELESS LAN 

The present invention relates generally to wireless 
local area network (WLAN) , and more particularly, though 
not exclusively, to an apparatus and a method for 
supporting mobility of a mobile node between foreign 
subnetworks in the local area network. 

By way of explanation a subnetwork will be 
hereinafter presumed to be a small network unit that is 
davided by a gateway in a private network. Typically a 
mobility of a mobile node is supported within the same 
subnetwork only, and the applied technology thereof has 
been supported by using medium access control (MAC) level 
data on Ethernet or 802.3, but not through mobility 
support on IP (Internet Protocol). 

It will be understood that a mobile node in a 
wxreless local area network can correspond to a mobile 
computer such as a notebook co.puter, laptop computer 
tablet computer, hand-held computer, wearable computer' 
or other type of portable computer device. Also a 
mobile node in a wireless' local area network can 
correspond to a mobile telephone, a pager, a text- 
messaging devxce, a communication unit such as a 
semiconductor chip for communications, or other type of 
portable communication apparatus. 

Furthermore a mobile node can correspond to any unit 
that can be in communication with a wireless network A 
mobile node may be known by many different names, such as 
mob.le terminal, mobile computing dev.ce, mobile station 
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C) 



K . lp u<5er station, for 

•4- m ^hile unit, or a mobile usex 
remote unit, mobile uh-li-, 

example . 

■ *-u a wi reless local 
A mobiie node communicates with a wirel 

, ,«, —i — , ;rrj;rr:'— 

Access points manage wireless reso 

Aae F r , a ^,.- r v The access points 

of a wireless local area network. 

Intranet . 

Litew ise there is currency a iacK of ^ 
e££i cient support tor a mobiiity c, a 
Efforts have been made to improve features^ 
mobile terminals. 

20 Ex empiars o. recent ^ ^ 

dlscl osea, £ or e P x. » T[;s _ „ ED 

25 ™:.r;o=v;r::itL™ F0Rr: - 

l\ MStZ' **> » "» MA INTA INING 

- — '»:;:;^» — » — 

ALTERNA TIVE SECOND STATIONARY ACCESS EOTNT IN ^ » 
DETE CTIN G IMPEDED W IR EEESS CONNECTION, issued on February 
13 , 200!, U.S. Patent No. 6,06!. 563 to Lee, entile 
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«w» op MO , JWG srarjow m k 

9. 2000, u s p at „ r „ issued on May 

entitle 1 6,006,090 to Coleman et a , 

entitled PKOm>l„ G ROAMlm CAPABILITY FOR 
COMPUTERS I N a STANDARD NETWORK • , ""M 

» »». «- u.s. P a tent NO , s™; 6 s ;r K ; n De ^- «. 

entitle. „ Foi? ™™ c :2™~ " 

OWING TO MOVEMENT OF A MOBIT p ^"^^^ ACCBSS «*™TS 

10 While these conCempora 

-erit/significanc va y e «°rts contain 

advantageous. further improvements would be 

- su b net s ::; k . pr ;:rt ts is may support - «- — 

between access net Jor' ks 7 "** S ^ h ™°™ 

9 -„ a , r;eir P ::: u ::rr;r the - 

20 Sutaet » ork ; ntly SUPP °" inS ™^ ^tween foreign 

-ate'ra":::::/!— and so1 - °- ™- 

* "v4" is mobile Internet p^tocol 

the mobile node should ' *■ However, 

well. In order to s »PP°"ed with mobllity as 

support the -Mobile IPv4" Th ,. . 
the "Mobile IPv4" cannot be used in r h ' 
support tor the mobile node A no th ^ °' 

30 concerned here is th s r ; P°^le problem 

toe data path bee us t " ^ ^ ™rt 

have a -Mobile tent ■ " C °- ™ 

— to S9 ;: 0 r::Lrr (HA,/f — 

structure should be implemented between Isl 
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•„„ f and efficient 
^mnroved, convenient, an 
Hence, a new, ^ mobile node between 

scheme for supports mobxlrty ^ ^ ^ fee 

£or eign subnetworks i- "^J^,, or changing tbe 
5 as complicated as 
mobile node. 

it is known that it can be difficult. 
Furthermore it is unnecessarily 
fficient ana/ ui 

inC T c rd"o movTa mobile node between subnetwork of 
10 rlrelesl local area network. 

r , of the present invention 
It is an aim of embodiments o. th » ^ ncsd 
to at feast partly mrtrgate 
15 problems. 

r of the present invention 
A ccording to a first aspect of the P ^ 
th ere is provided a method of communication f. 
• node, the method comprising = subn etwork to a 

» moving a mobile n* ; f™ ^ _ 

second subnetwork, .he f-r ^ ^ network , the first 

subnetworks xn a wxreless oc each othe r 

- — subnetworks berng^networ^^ ^ 

through the Internet, the subnetwork 
25 a first internet protoco! add - 

being assigned a ^J^J^ address , 
different from the first Internet P ^ 

bro adcasting a first message from ^ 
„ f fhe second subnetwork, the 
access server of the se of ^ moblle 

30 including a medium access 

node; second mobile access 

scguiring an address of the «c being 

server from the first ^^J* the first 

«H bv a first mobile access 
performed oy a 

35 subnetwork; 
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transmrttmg . second ^ 

access server to the secQnd mo ^ mobrle 

response to the first me the in 

including an address of S f e ' the s -ond message 

^ a - nec prococol a ;- r:; rr se 

when the mobile node ± B in ^ and 

— 3 tl „ t data from .: e z: e zz\r n T rK 

seeonci mobile access server and t h 9 the 

mobile access server " thr ° U9h th » £ "s t 

10 

According to a j 
invention there is " Z ° f th « 

^r a mobile node T t 3 ""'^ method 
ie node, the method comprising- 
moving a mobile node from » r- 
' second subnetwork, the first Id to a 

-bnet„or k s in a wireless Lai a" ^ 
and second subnetworks b """^ the " rSt 

-rough the internet and theTi^f™ >° ^ 
not being assigned tho SeCOnd sub networks 

access point of the seconH v. 96 £r ° m an 

access server of the to a second mobrle 

-guest message including 6 , SUbnet " 0rk ' ^ h "*~« 
°f the mobile node 9 C °"^ a ddr ess 

broadcasting a fir^t- m~ 

a « urst messaae fr-om *-k 

access server in response to th ! 

massage. the f irst me J** -guest 

control address of the m obi le Z e & ^ ^ 

when a second m essaap ■ 
first message, acguir"! " ""P 0 "" to ^ 

access server o the f " °' * -bile 

Protocol address t « sterner 

message; and ^ n0de fr ° m the 

second 
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f u e cecond subnetwork, 

when «. ^^r^:: - -~ - 

routing data from the mobxle no 
che first mobile access server. 

„• to a third aspect of the present invention 

^: c :::z::j i — — for a 

j method comprising: 

mobile node, the metnoa f subn etwork to a 

ra oving a ^^ s r:; d a j;; n a subnetworks hein S 
second subnetwork, ^ ^ ^ neCwork , the first 

) subnetworks in a wxreless other 
and second subnetworks networks 
cnrough the internet and the frrst 
not being assigned the same internet p 
receiving a first message at a , 
of the first subnetwork, .he 
l5 server of the ^ . 

including an address of the fir 

. receive!. ^ acguirin, Performed b y the frrst 

20 mobile access server; second mobile 

transmitting a second message to che 

access server in dependence upon second 

add ress of the second mobile access ser. « ^ 

— T^Lret prroLr of the node; and 

serve r and an Xn tern t P ^ ^ ^ 

routing data rr c ^ wer acquired by 

address of the second mobile access server 
the first mobile access server. 

, a fourth aspect of the present 
According to a fourtr y mob ile 

t-hpre is provided an apparatus for 
invention there is y*- 

communication, the apparatus comprxsrng: 

a £ir st subnetwork being in a w.reless 
network, bexng in communication witn 
being assi9 ned a first Internet protoco! address, 
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a second subnetwork being in the wireless local are, 
network, being in communicate w ith the ln 
berng assigned a second . and 

different from the first mternet protocol address- 

a foreign mobile access server being mounted in said 
second subnetwork and broadcasting a first mes 
including a medium access centre! address 7f a ZllZ 
node when the mobile node moves to said second 
from said first subnetwork; and "network 

first" T m ° bile aCC6SS SSrVer beln9 —e* in said 
first subnetwork. ac q uiring an address of said foreign 

mile Z7 BS SSrVer ^ — «« hoi 

mobile access server transmitting a second message in 
response to the f irst meS sage, the second message 
ncl d address o£ said h _ mob±ie 

21 L I Pr ° t0C01 SddreSS ° f nod. to 

said foreign mobile access server; wherein 

said foreign mobile access aP ™, ■ 

=:.r.nr°- 

said home mobile access <^™ 0 .- • 
second data through tbe foreign ' """^ "° ^ 
then to the mobile node " ^ S ™ 

Embodiments of hh P 
s ^ Present invention provide an 

mproved apparatus an d method that enables a mobile node 
to be conveniently moved from a fir« 

—less local area network (WLAN) to a J * * 

in the wireless local area netwol " ^"""^ 

embodiments of the present invention provide an 
apparatus and a method f„ r 

™„k , mecnod for supporting mobility of a 
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Brents of «- — -JTSSJ; 
method for support «*imy o< a that 

_ ^ n a wireless local area 
subnetworks a subneMorks ne»or k ed through 

1M nu assCs a different Internet protocol <IP> 

5 "r 11 to Z Z the plural subnetworks, the method 
address to eacn uj. r rarily to a 

• when the mobile node moves arbitrarily 

comprising, when subnetwork during 

second subnetwork from a first 

communication, broadcasting a -- —age, in , 
10 for eign mobile access server ^ of ^ 
subnetwork includes the mobile nodes 

- 1 (MAC) address or/and previous access p 
control IMA<-J „. rver 0 f the 

from the first message, and transmitting a 
15 SerVer £r ° m " n address o£ the home mobile acoess 

meS sage including an addres ^.^ 
server and an Internet protocol address 

^ f „ rhe foreign mobile access server m reply 
node to the foreag accesE 

£irst message; and routing, at 9 

20 server and the ho.e mobile access server 

node's data by using the other party's address. 

The present invention is more specifically described 
ln the following paragraphs by reference to the drawings 

m tne a other advantages and 

25 attached only by way of example^ Otha 
features will become apparent from 
description and from the cla^s. 

In the accompanying drawings, which are incorporated 
in and constitute a part of this specification, 
in anu <~ ;n„ ct -rared which, 

w ^ ffl( , nf q of the invention are illustrated 
embodiments ot invention 
together with a general description of the in 
gi L above, and the detailed description given be,o 
serve to exemplify the principles of this invention. 
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network; ln 3 Wlre less local area 

Fl 9- 3 is a schematic difln^m * 
area network includinQ „ ^* a " m ° f a «reless locel 

are J^TSr^ ^ — ~ «« 

wireless local area ^ 

princ ipies of the present in ; e ; t ;; n; ™ nce wlch the 

perfo^ 1^%"°" ^ illu ««">* handover th a t is 

— £ ; 9 L:r 0 r:r s ~~ - 

and P1SS of the Present invention; 

per^ia :r tratin9 h — ~ — - 

- - PrinciPles o£ j;r;i: ™; n ln 

While the present invention will he „ 
fully hereinafter with refere W1 " be Ascribed m0 re 
drawing, , in which de to the accompanying 

shown, it is to fae the Present invention are 

description „ hl oh SlC^T " «* «- 

aPPropr ia t e arts may ^V the ^ °' ^ " 
-"U. stil! a chiev ing the f lnVentl °" h « e described 
invention. AcC ording ly the ™ «* this 

t° - understood as L^ ZllTT ^ *" 

r ° ad ' teaching disclosure 



o£ skill in the appropriate arts, and 
dir ected to person , o ^ in ^ iQn . 
not as limiting upon the pr 

„<= the invention are 
lU ustrative o£ clarit y, not all 

described below. m th are described. In 

matures of an actual ^^"^.^ actions, 
the following description descr ibed in 

constructions, and con f ^ « ^ w±th 

detail since they could obscure 
) unnecessary detail- 

a lower 

Fi ! depicts the conlig net work . 

Network in an —ry wireless ^ loca area^ ^ 
The subnetwork includes a mobile nod ^ ^ 

102 and 10 3, and a mobile ac ^ _ ^ 

Re£ erring to Fig- 1 ' 1 wireless loca i area 

node that is in communication * « inter£ac e 

network «««) — «" ^ ^ manag e wireless 

(NIC> - aTjricIlTy exchange information with a 
,0 resources, and practically, ^ access 

" mobile node through a wireless ^ ^ 
t c arrpss points, ana ou^f 
serve r 10, ^ t ~ 1 'r e " cal P 1 set a „d call release, 
protocol, for example, & gaCeway 

Moreover , the mobile access server 0 r 1Q5 . 
(not shown, for communication with Interne 

mobile node can be handed off from J firsts 

^ " a nr C r n-aeirrlbed 1 configuration, 

subnetwork having the a of f to a 

However, the mobile node cannc * be ^ 

dif£erenC ;«- ithir ; the same one subnetwork is 
supporting mobility £iow chart o£ 

depicted in Fig. 2. Namely ^ case where a mobile 
handover procedure concerned in a c ^ ^ 

node moves fro. the first access point 
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the second access D oinf' c 

poxnt s servirp 
subnetwork. 1Ce area - 



10 



15 



25 



30 



Referring to Fio -> 
"1 transfers J' * "« P S201 ' «*Ue node 

•Association^, to a aS f 7 r C ; t ati ° n ^t -..«*. 
communication wi th the £irst H™"' ^ for 
"ep S203. the first aCC6SS P ° lnt "2. Then , ac 

■l-ljisc access point i no *- 
request message (Access P " ^ ^an s£ers an access 

104 to info™ Chat che ; o . q m ° blle access server 

Hav in9 receded the IceT R l ^ " —^l-. 

10, confirms „ hether / lllfH m ° bile aCCeSS 

related to the mobile node the locat ™ data. 

Pass (messaoe - . . "P^tes 

a services- 

there by P er forming "7' ti »> '~ «- ^ node, 

-bile node. At step M concerning the 

•«d. an access res ponS e " , ° blle aC °?" — 104 

f^s t access point 102 L *> the 

20 step S207 , che f ^ ^ to the A ccess_ Req . At 

"• irsc access po i^ mo «. 
association r e Sponse „ P 102 transits an 

-bile node 1M ia reply Z l to ««* 

the association is set L Ass °"ation_ Reg . Once - 

- » 

weakened, and scans anoth* """^ has bee " 

-quires a signal " 
step s 209 , the mobll e node ToTtra 3 " 6 " ^ AC 
-quest m essa 9 e (Reassocia t ion Re q , To^V 
P°rnt l03 . anQ the - * to the second access 

access pornt 103 transmits a 
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v the mobile 

/Handover Req) to cn 
— , ~— bJe access server ,0, 

C c server 104. Then, ^ reg istration 

access serve location icy 

updates ^ta ° node , and changes 

(L ocation_reg 1S tratron> of ^ the £irst 

the aata path to the mobrle n ^ step s211 , 

access point to the -o « . handover revest 

the second access pent 1 ^ ac=ess 

m essage (Handovers , * ^ mess age 

server 104 transits ^ .„ reply to 

the Handovers. ^J^J^ r esponse message 
point 103 sends a ~ node 101 to notify that 
(R eassociation_ R es, to the ^ this way , the 

the handover has J P ^ mobile node 10! can 

Handover is duly completed, and ^ ^ 

per£ orm communication through 
103 . > 

v for supporting mobility 
ascribed below is a m an„e or PP^^ ^ , 
of a mobile node between foreign _ ^ ^ 

pri-e netwcrK, for <^ • ^ q£ ^ prese nt 

ne twor* rn accordance wrth ^, meanE . -all 

invention. Here, the term ^ a 

n etworK unit that is drvrded by * ^ ^ 

5 mobrle node can — at ^ knoun as a 

the internet. Here, the sec ^ ^ ^ 

communrcatron node, can be any n-^ ^ ^ ^ in 
that is connected to ^ is sent 

communrcatron with the --"^^^^ nod e , the 
30 £r om the mobrle node t ^ when dat, rs 

communrcation node rs the destr ^ the 

frora the co-mcation node to 
se nt from origln ation node, 

communication node rs 



12 



25 



30 



35 



accordance with the prlnc J es ra1 "^ «" Subnetworks _ 
s in the drawi P ^ ^ «*• present invention 

5 3 " rSt — Point fAP) 302 a SUtaetWOrt 300 -eludes 
- access pQint - - second access p oinc 303 , 

server (Mas) 305. A 8em ' 3 flrst mobile access 

*»>*•» a - ss polnt A 31 7 c ;;; 310 includes - 

Jo — «- first m o bil e ac e s s " aCC6SS 3X3. 
10 "ML access serve, 315 ! 305 — the second 

Internet 320. 6 net »°rked through the 

The mobile nodes 3()i 
mobi le nodes mou - 30l- 2 , and 301 _ 3 

,s u — ~ int er fac ; i iooai — — 

302 ' 304, 31 2, and 3 T 3 d m ( a N n IC '- -cess points 

Prac ticalIy exchange 3 "-eless resources, 

"- 3h a wlreless lin 9 ; -^-tron Kith ^ ^ 
support brldge f ■ he — ss points basical 

» —or, and . wirel£ss a wlrsd iQcai ^ 

"quest raessages from a mob arSa — k , and f 
server (Mfts) . m ° bll <= no de to a mobile 

M °bile access server 30. • 
POlnt 302, the secQnd 305 eontrors the fi rst access 
"~"» po int 3fl4 I - p 3Q3 , thi ^ 

«ntro ls the fourth « access server 

333. Hare , the £ 332 and the fifth 

S ™ a plurauty — servers 30s and 31s 

"lease, mobility , J «'~ol. <c all setup , ^ 

-Nation on the aeee * secur ity) , and 

— aata path «d the moblI e no de , and 

-silent. «so, the mo b ile L ^ P«*ocol 
e a gateway sho e wn — s servers 30S and 315 

Internet 320. ° Wn) for ™*umcat ing „ lth 
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, -„ H the operation based on the 

The following explain , diagrammat ically 

above-descrxbed const itut ion. exchange d between 

depl cts s l9 nal — ge J ie tha node mOVe s to a forei.n 

components when a TObllC the wi reless local 

su— «. home princip les o< the " 

network in acco^an ^ or 

present invention- Fig- __ hird access 

L.. - a mobile ;;;- st £r : ubnetwo « 3 o» » *. 

point 3 04 service area o ^ o£ fche second 

fourth access point 312 
subnetwork 310. 

305 can be referred 
Th e first mobile access serve ^ 
tQ as - bo. =r a nr e r ^ d o ^ ^ 

mobile access server 

foreign mobile access server 315. 

_ Fia 4 , the third 
M step B401. -itb -^^^^^iation revest 
a eoess Point 304, bavin, an ^ _ _ ^ 

from the mobile node ■ access se „ er 

meS sage <Access_Re q ) to 1 ^ ^ ^ has 

305 for notifying that rece iving the 

requested an association . ^ 
A ecess_Reg, the first m obrle access ^ 

— - r c ":: -3, H ~ - e 

to the mobile node. An , ^ respor . s e 

access server 30S ««"^» t 304 in reply to 

(Acc ess_Res> to Che thrrd ^"J^ access ?oint 304 
th e Access.Req. Th- - to the mobile 

transmits a «s P ons to h ^ association is se 

n ode 301-2. « 54 orms communlcatl on through the 

the mobile node 301-3 P ^ ^ acc£SS server 

third access point 304 an 
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If the mobile node 301-2 moves to the servi™ 
of the fourth access point 312 „hi]e 

whlle communicatinq Wl >u 
second node or communication node through the L " 
* 320, the mobile node 3 01 -2 concedes 
mtensity of the third access point 
weakened, and scans for another 

aC :; rM * <* th" fourth access point 312 " 

mobile node 301 -9 i-v • J12 - Th ^ 

At step S407, the fourth access point 312 ■ 
a handover revest message (Handover Reg, from th T 
node 301-2 to the second mobiie acce " fj™^ ^ 

15 The Handover_Req includes a physical * M 

:::.:rrr s t" - ™ r — 

20 checks to d t 9 " CeiVed th£ Hand °— "eg 

no 1 0 : 2 ri::: e d whether the informati ° n - *- 

is stored m its own database. 
At step S409, when it turns out that ther. • 

message to surrounding mo bi le ace 

example the fir , f K ? SSS se ™ers (for 

Pie, the f ars t mobile access server 30SI r 

the internet protocol address of the „ , 

- i;;r:~r ~- — — 

address resolufinn ' revers e 

resolution protocol (rarp) ™ k~ ^ , 
Home mobile acce.. S USed for the 

broadcast ^^^'.0^ ~' ~~ ~ 
« averse address resolution protocol ^ 
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' address', to an Intent • , ., 

qprve r (MAS) Find request 
The Home mobile ^ mobile access server 

5 message broadcast from (mrc) a(Jdress 

315 can include the medium access ^ ^ £ir8t moblle 
of the mobile node 301-2. s access 

access server 305 that receded the ^ ^ 

server (MAS) Find revest messa g e trans ^ 
, M1( ;) F ind response messdy 
" — SerV " Ttrol (MAC) address and Internet protocol 
medium access control server 3 05 to the 

second mobile , access server . ^ ^ medium 

second mobile access serve InterneC protocol 

15 -ess control (MAC, (MAS) 30S, and 

address o£ the Home mobile acces ^ ^ 

th e internet protocol adaress of the « 

„ 13 to update the information for 
At step S413, to up ^ 315 

hJlitv the second mobile access 

- ™::r„::;::: — —::t;r r. 

request . 

25 . „ in connection with 

^„ W av, information in 
In this wdy, norvprg 305 and 315 

authentication between mo bl le access ^ servers . ^ 
and th e mobile node 301-2. which are^ ^ 
mobility, can be updated. At s P co 
oorvpr 315 transmits a respui 
30 mobile access server 3 ^ Handover _ Req . 

the fourth access point 312 P Y the 

and terminates the handover. At P ^ 

handover is ^^^I^ PoU* 312, the 
. communication through the 



16 



• - • - - ■ - :-a^.^ s -;.^^^ the. ...f axat ,,^ obnw 




sata . path . 



. ...... • access : -<A^a. -» . c / . , .. 

" ' • S • ... • ' ' , J ~ - • ait r ' ; 

- »-5;-5s.-:<,a an 



^te«- ^ CK ,, v . -ser^r-,: , lVr/V ~- ^ " ^ -^^ignV 



' ' ~ v> •''■■•- r -'' r - 7 ,- 7 . ~ •' >ei '""-"'-- : \s a: ■ 

-------- \, e _ .;; * _ ^ - t h ^ 

reived v hr ^ _ ^ - 1 ^--^ r , has.,, 

- At ;^> ? , ^ to^, T '^ C " — " lt: ' 

««« ^ v-^cns « , n0biIe -'ess- - 

h - t ^ - seep ..,07, 

■"■ JDi - e -access server .?- r. :-> roadcaot - --"-sign 

■servter. (ma* > P hy , d 1 - e ,, s . 1 ._ . .'. ^ . '"'"^ * 8c ^ss' - 
- -::r--v .. v -o-.iaurz-ouriarxr^. -ii e ■ 

'' ns ' v ? " r " "''! .-. 1,.. ' Sr -'~-«- o&.v'er • 
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w mating the Home mobile 
At ste p SSOS, r mes 9 sage . the foreign 

access server (MAS) Fx- wheCher a 

mQbile access server ^ serve r ,«S 

response message to the Ho ^_ ^ ^ HU , l£ 

Fi nd request message has b ^ message 

the „ om e access server < ^ server 3 

has been recerved. ^J^ 9 control ( «c, address and 
*- he medium access mo hile access 

acquires the m Rome mobile 

internet protocol ^ress ^ protocol 

, 05 and also acquire reS ponse 
server 3Ub, « -301-2 from tne 

of the mobile node 301 
address of tne 

message . 

access server 315 
AfC erwards, the foreign mobile ^ ^ ^ 

requests the Home ^ loca tion/route . At step 

patron on the .ohrle node S ^ updates 

S513. the fore.gn in conn e,tion with 

lnf or ro ation in the servers 305 and 315 

aut hentication between mob le ^ mobillty . 
and the mobile node 301 

■ „ t-he information for 
At sC ep 85X5. — UPdati : bll e access server 315 

supposing mobility, the HandOT er_*es> to 

tr IIsmif S a response message ( tha ^ ^ 

th e fourth access pomt ^ transce ivrng 

to terminate the handover^ horoe m5 

data is exchanged on mobxle nod ^ is 

305 . That is, at step S5 , J1S 

t erminated, the forergn «*xl ^ ^ ^ 

,0 exchanges transceiving ^ 
through the Home mobale access 

de 301-2 was rn the area of the 
When the mobile no da 30 1 ^ ^ had 

EirsC subnetwork 300. t ^ node or 

established a communication pat 



35 

18 



communication node th~ „ 

- - Internet 32 ;;::/:r a c rr node - — - 

home mobile access server 9 P ° int 3 ° 4 ' th * 

5 thS «—unlc.tion node. Also ' '"^"^ 32 »- and to 

from the communication node «" ^in 3 transmuted 

home mobile access server 305 th 32 °' 

to the mobile node 301-2. ' P ° lnt 3M . and 
10 At 

- the JLVi'^Lr^sr- 301 - 2 - «- — 

30-2 has established a ne K " ^ ^ «*"• -de 

communication node the C ° m ™ Unlcati °h Path with the 
connected to ^ ' jJ^IT^ — " ■«» 
— tted from the moWle n data is 

P ° lm 312 ' "» ^relgn mobile acce ^ ^ — 

™- access server 305 th T ^ ^ h ° ma 

communication node. Also ' J* InCernSt 32 °- and to the 
the communication node th'r u " bein9 trans ">itted from 
20 -e home mobile access e^I £ M °' 

access server 315 7 h ' thr ° U9h the f ~eig n 

— to the mobile node 30r- 2 ^ ^ "° C — P ° int 

The transmitted daf* € 
25 to the other .-.r^^-* 11 - «~ 3 °- i. 

" the communication node ZTT ' ^ ^ 

P ° int 312 . the foreign mobile ^ ««« 

Home mobile access s^ lT^ 3 ^ and the 

transmitted f rom the other partv ^ ^ b ^ 

— t back to the mobile nod 7 ^"^^ "ode is 
mobile access server 305 th thr ° U9h the *« 

— r 315, and the fourth ac fMel9n m ° bile a — 

ourth access point 312. 

Late r, at step S519< . 
server 315 checks to determin „ 9 " m ° b " e aC «" 

" lnS " hSth - the communication 
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S521 . when the c-»- access server 3X5 

has been terminated, Che ^ ^ has 

updates informatxon on the proced ure » 

been stored in the database, and 



finished here. 



„ chart illustrating handover that is 
Pig. 6 is a flow chart U ^ accordance 

perked by a home mobrl inventlo n. «ith 

10 W ith the ^« cipi fi es j £ s ; epS i, 

reference to Fig. 6. at step ^ Home 

— «"> 30S cheo. o - ^ 

m obile access server (MAS) icular mobile node, 

Int ernet protocol address of a P ^ ^ 
15 haS been received 

( ms> through the Internet 320. 

At ,te P «». -n - Ho„e -lie ^server 

, (MAS) Pind Request message , h» ^ g £unction 

20 Home mobile access ser step s60 3, when 
corresponding to the circumstance* 

ch e message has been rece^ ^ ^ faased on 

server 305 analyses ^ al addr ess, that is, 

this analysis, it acquire* he P y ^ 

25 the media, access control (MAC) , n£ormation on the 

che partner mobile node an ser .er 

server that transmit ted ^ access contro l 

Fi nd Request message, that . ^ ^ other 

30 r d :Ts Resumed to be the ^bile node 301-,. 

At ste P S60 s, ---trr^r^ 

address of - mo^ node ^ 3 0S cbecKs to 
35 S603, the Home mobx_e 
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o 



25 



- — • ^formation, the Ho J ^ «»• - n thsre is 

perform a corresponding fllaet ^ 305 
5 circumstances. ^o tlon app ropriate ^ ^ 

At ste P S607, „ h e n there 
"»Wle node 301-2. the Horn formation on the 

accn^es the mobil e n ol. s ^ -vet 30S 

10 -e o-abase, and generic P — —ess £rom 

— ss server Find Reguest j^ 0113 * tC the «°™e -bile 
Here, the respon£je ^£ ^J*™'- -ponse. 

internet protoco! address of ThT h f0rniation on the 
«- me diu m access contro: ^ no de 30l . a and 

15 m ° bll e access server. dreSS of c he Home .« 

At step S609, l at e r t-v, 
305 updates the information for"" ^ — -rver 
the mobile „ od e 30 l- 2 a t th SUPP ° r "»9 -ability of 
5 -bile access server 315 T °* the fore i gn 

-bile access server 305 uodV"" the Hom e 

re gi stration i nfo L t To; 3 ^ — - 

At step S611 th 
-banges transce/ved l^o "° C °" 30S 

thr ° U9h ^ foreign mobile acc ^ 3 "- 2 

s P ec lfically _ the t «*" -rver 3 1S. More 

301 " 2 " to the other per" Ii ^ ^ 

communication node, through the f t0 * S the 

tbe fore 13 n mobile accaa . ^ f ™ -cess point 312 , 
access server 305, and the dat K ^ ^ m ° bile 
other party is ^ ^ ^ng trnnsmitted frora 
through the „ ome moWle tC the mobile node 301 _ 2 

-bile access server 31s and ^ ^ to ™*> 

^ E -"h access Doint 
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rh e foreisn mobile access server 315 
At s tep 8613. ^e communicatiOT for the 

ch ec.s to determine whether ^ „ sCep S61S , 

mob ile node 30,-2 has been ""^^ between the 
when the „ ni cation node, the Home 

m obile node 301-2 and t in£orm ation on the 

m obile access server 305 P ends _ th e whole 

procedure . 

- of the present invention 
In conclusion, e^ents^ P ^ 

. , _ H for supporting 
introduce a method ^ accesS server s 

mobili t y through access protocol or ^ 

only, without ' ~ ^ no de . In addition, 

additional changes xn ^ inventio n advantageously 

embodiments of the presen ^ ^ acce ss point by 

c^es a data routing pat ^ ^ & medium 

figuring out the motion of the 

access control layer. 

been illustrated by 
„ hi le the present invention has be ^ ^ 

che description of embodiments ther ^ 

^odiments have been "^^^ to restrict or 
lt ls not the intentron of he ^ to such 

in any way limit the scope of the PP will 
detall . A adr tl onal advantages and There£ore , 
readUy appear to those s.ille m* ^ „ 

the inve nt,on in its broa - apparatus and 

the specific details. P ^ des „ ibed . 

1 m etbod. and illustrative examples J ^ 

ACC oram g iy. ^~;;iz :r the genml 

without departing from the scop 



concept . 
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CLAIMS : 



moving a mobile no(Je 
second subnetwork, the first f " St subnetwork to „ 

subnetwork ln . wlreIess ^ subnetworks b elng 

— ° subnetworks beinl netW ° riC ' "» 

though the internet, the a rst "T^ '° e «* 
10 a fi rs i- T „,. flrst subnetwork beir,„ 

rxr.t Internet protocol address th ass 19ned 
b —g assigned . second the subnetwork 

<"«erent from the first In J ne \ Pr ° C ° C01 

b-adcasting . first " Pr ° t0C01 ««««, 

access server of the second ""T^ £l ° m " SSCOnd «Mle 

- — ng a medlura a C ;;;; ;: n t:r°r d ' the first — - 

node; Cont r°l address of the moblle " 

acquiring an address 
server from the first ^ second ; mobii e access 

response to the first m ^ " CC "» ^ in - 

including an address of Z'T^' ^ * 

25 and — P rotoc 01 ;; d e re r:; r iie -~ — 

•"•en the mobile node J °' ^ mobil * n°°e; and 

routing f irst data « the second subnetwork, 

second mobile access serve and"" T — * «- 

M "chile access server. ^ thrOU * the f lrst 

2 - The method of cl ■ 
message conforms to a " her ein the flrst 

Proto «l. reVSrse address resolution 

3 - The method of claim !, fur ,. 

further comprising: 
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v. first mobile access 

routing second lata ^ ile acceS s server 

server and then through the 
and then to the mobile node. 

W of claim 1. « herSin 
4 . The method of per£o rn.ed when the 

bro adcasting o, the first ^ --~ ^ node durin g 
mob ile node is communicating 
said moving - 

t-hP first data 
„ f Maim 4, wherein the 

t L first mobile access server. 

c s further comprising: 

6. The method of claim , ^ subnetwork, 
wUen the mobile node .B 1 througn the 

muting second data ^ '"L through the second 
iriet::;,^:-- to the mobile node. 

._ s wherein the first 
7- The ™ eth ° d ° £ Averse' address resolution 
me ssage conforms to a 
protocol • 

, . m 7 wherein the first 
8 . The method of c « . cor respond 
subnetwork and the first mobxl acce^^^ ^ 
to a home subnetwork and ^ ^ ^ secQn 

respectively - e c ;;; espond to . foreign subnetwork 

1^%::::;: - 

th e method composing: subnet*tK to a 

m oving a mobile node from subneCwor ks bexng 

second subnetwork, the -St and « ^ _ fi „ t 
subnetworks in a wireless 
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zzz r~ r-.rrr - - — 

transmatting a handover request m „ 

» ~- P o int of the second subnet r to a :r d from an 

~. server of the second I Z IZ 

request m essage including a me diu m a . cess ' , 

of the mobile node; control addre ss 

> acc.r;:rr first message £ram — — 

-ssage. tH first P ° nSe b ° hand — -guest 

=ontro! addl/mX noT" 9 ' — — 

when a second message is received „ 
rirst .essage, ac qu iri ng an addl o f ^ 
access server of t-u * ■ first mobile r 

er of th e first subnetwork 
protocol address of ^ netw °rk and an Internet 

SSS of the mobile node from t-h« 
message; and the second 

-ti:;ir f rthe n ti is in the sec ^ 
«- «»* m ohi f r; a ;;; s ;r::r e throu9h the - 

10 • The method of c i aim g 
transmitting of the handover reguest me " 
when the mobile node i. ^ ±S P erfo ^d 

e node is communicatina wih u 
during said moving. 9 3 SeCOnd node 

11 ■ The method of claim io, wherein t-H „ 
-uted to the second node after bein " 
first mobile access server " ^ 

12. The method of claim i , 
.essage conform tQ , Cl "" « h -ean the first 

protocol. eVSrSe addres ^ resolution 
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13 . A handover processing method for a mobile node. 

the method comprising: subne twork to a 

moving a mobile no de ^ ^ ^ 
second subnetwor k. he f ^ ^ ^ £lrsC 

5 subnetworks in a wn , d to eac h other 

and second subnetworks subnet works 
through the Interne ' ^ prococol addr ess ; 

not being assigned the sa 

~>ile access 

receiving a first -ssage at a ft 
of the first subnetwork, the 
10 server of the 

incl udrng an address o£ the frr ^ 

ac t r ::: zJ^z^ - — - 

^TJ! laid a^^g be.ng performed b y the frrst 

,5 mobile access message to the second mobile 
transmitting a setuu 

server in dependence upon said acqurrxng of the 
access server m u f oor ^ rpr the second 

addresS Of the S ^ ;: access 
. rae ssage — ng q£ ^ mobile node .. and 

20 SeWranda Tta £ rom the mobile node through the 
eddreirTthrrecoId mobrle access server acgurred b y 
the first mobile access server. 

14 . The .ethod of claim X3. wherein the address of 
the firSt mobile node included in the first message 
medium access control address. 

^ * «f claim 14, wherein the first 
15. The method of claim i-, 

tn a home subnetwork for the 

- --rr^rrr:.:: - — - • 

foreign subnetwork for the mobile node. 

16 . A „ apparatus for mobrle communication, the 
35 apparatus comprising: 
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3 first subnetwork beino in a 

r twork - b — *« °°-^zr« t ~T" B iooai ar - 

bezng ^signed a first IntB " D the Inte rnet, and 

* S econ d subnetwork b ;i: g et in pr : r o1 — -• 
5 ~- i- ~ at 0 r^ w :r less iocai — 

»«» 9 assigned a second Int " ■ and 

different from the £irst I n n d ter 1 ; e t t e — -otocoi addles 

• — i 3 n moblle access e i:;: e : r b — address - 

second subnetwork and broad 9 m ° Unted ln said 

a m e dium access ;::; a r ;r 9 d a first 

node K „en the mobile ^ J^^^" «* * mob i le 

fr ° m said first su b „e t „ ork; and d SeCOnd ^network 

a home mobile access ' 

f«s t suhnetwork, acquirino 9 m ° Unted ln 

-iie access server 7^ f l£~ «* ~" 

access server transit. m<5SSa9e ' Said 

response to th e ^rT^" ' — - 

"eluding an address e "»9«. «*e second rae ssage 

- » internet protocoi addlsT* ^ ^ 
-id foreign mobile access server "^^ C ° 

-id foreign moblle J^' Wh "-" 
route first d a ta f rom the ^ arrange, to 

aocess server; and de t0 the home mobil e i 

tta ^ the mobil e node f ° rS19n -ess ser ver and 

17 • The apparatus of claim ^ 
<* ^e first data f rom the ^ ^ th. routing 

a==ess server is performed when che V° ^ ^ 
^cond suhnetwork. * m ° bUe "°de is in the 

1S - The apparatus of ciaim ,, 

- second data throug la ;; e 1 ' — ein the roucing 

^ f ° rei ^ mobile access 
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server and then to the mobile node is performed when the 
mobile node is in the second subnetwork. 

19. The apparatus of claim 16, wherein the first 
message is broadcast only when the mobile node is in 
communication with a second node when the mobile node is 

. moved to said second subnetwork. 

20. The apparatus of claim 19, wherein said home 
mobile access server receives the second data from the 
second node, the first data being routed to the second 
node from said home mobile access server. 

21. A method substantially as hereinbefore 
described with reference to the accompanying drawings. 

22. Apparatus constructed and arranged 
substantially as hereinbefore described with reference to 
the accompanying drawings . 
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